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Fig. 4. Diagrammatic population response
to increased harvest rate:
A - hunted population stabilized at
density J;
B - increase in harvest rate temporarily
exceeds net production;
C - population declines to and stabilizes
at density H.
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available. In addition, hunting season survivors
generally suffer a lower percentage of posthunt
mortality because of density dependence.

Obviously though, the later in the season that
hunting losses occur, the more additive they
become to natural mortality. Furthermore, as the
percentage of fall-to-spring mortality increases
linearly, the percentage of summer gain necessary
to offset it increases exponentially (Roseberry
1979). For this reason, the density-dependent
nature of bobwhite recruitment plays an important
role in the species' ability to absorb hunting.

It is particularly significant that the positive
response to reduced breeding density is
essentially immediate, rather than delayed. This,
plus the fact that bobwhite offspring are
recruited into the huntable population their first
autumn, permits relatively high prehunt densities
to be maintained even in heavily hunted
situations.

SOME IMPLICATIONS

We have thus far considered the interactions of
harvest, density, and yield as if they occurred in
a vacuum. In reality, habitat conditions dictate
the upper limits of abundance on both hunted and
nonhunted areas, and short-term fluctuations are
influenced by weather and possibly even cycles
(Roseberry and Klimstra 1983). I discussed in a
previous paper the harvesting of bobwhites in a
fluctuating environment (Roseberry 1979). There
are additional reasons why a strictly sustained
yield approach is perhaps not as appropriate for
quail or other upland game species as it is for
big game. For one thing, precise harvesting is
difficult except on controlled shooting areas, and
hunting pressure itself may vary inversely with
game abundance. Certainly, quail management
cannot be based solely on theoretical
considerations; excellent results are sometimes
achieved using a purely pragmatic, common scnse
approach. Nevertheless, officials must at least
be cognizant of the basic principles underlying
population dynamics and harvesting. To completely
ignore theory in favor of intuition and tradition
can lead to some very practical problems (Gross
1972, Caughley 1977, McCullough 1979). The
remainder of this paper offers some examples.

A commonly expressed management goal is to
maintain target populations at their highest
possible level, ostensibly to provide maximum
recreational opportunities. Actually, however,
these goals are not congruent. Achieving maximum
sustained yields requires that spring densities be
held well below carrying capacity. Therefore,
managers might wish to harvest at a somewhat lower
rate if nonconsumptive use of the resource is also
a consideration. Of course, improving habitat
conditions would benefit both types of users.

Upland game biologists traditionally consider
high young:adult ratios indicative of thriving,
productive populations. Owing to density-
dependent reproduction, however, such ratios
are often associated with relatively low breeding
densities and are not necessarily characteristic
of high autumn populations (Roseberry 1974).
Consistently extreme young:adult ratios may be
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